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Loss of E2F compromises mitochondrial function
and protects cells from irradiation-induced
apoptosis in Drosophila
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Background
In Drosophila, an activator, dE2f1, acts in parallel to p53 to
trigger apoptosis in response to a cellular stress such as
irradiation. It has been previously reported that inactiva-
tion of dDP, a heterodimeric partner of dE2f1, fully blocks
irradiation-induced apoptosis in the eye imaginal disc.
Materials and methods
To understand the basis of this phenomenon, we have
examined the effect of a dDP mutation on irradiation
induced transcriptional program by using gene expression
microarrays.
Results
Surprisingly, gene expression profiling revealed that the
normal transcription program induced in response to irra-
diation in wild-type animals was also properly induced in
dDP mutant animals. However, we found that the loss of
dDP resulted in down-regulation of expression of a large
panel of mitochondria-related genes. ChIP-seq and ChIP
confirmed that many of these genes are indeed direct dDP
targets. Consistently, mitochondrial function was severely
compromised in dDP mutant eye discs. Down-regulation
of several of mitochondria-related dDP target genes
mimicked the dDP mutant phenotype and was sufficient
to protect the eye discs from irradiation-induced
apoptosis.
Conclusions
We concluded that the lack of irradiation-induced apop-
tosis in dDP mutants is not a consequence of the failure
to induce the normal apoptotic response, but rather the
result of a separate dDP/dE2F dependent transcriptional
program regulating expression of genes involved in mito-
chondrial biogenesis. Thus, our data uncover a previously
unappreciated role of dE2F/dDP in direct regulation of
mitochondrial function and identify the particular set-
tings when such regulation becomes important in vivo.
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